2J3X5;=Q7W;;MQ4X?t%i%$%V%i%j C-SSL I I/VP $N>R2p EOIt A1N4 � 1999 G/ 1 7n 5 F| $h$j C 8@8l $*$h$S C++ 8@ 8l$+ $iMxMQ $G$- $k2J3X 5;=Q 7W;;MQ 4X?t %i%$%V %i%j C- SSL I I/VP( @5 <0 L> >N :UXP/V C-SSL I I/VP V10) $r %9!< %Q!< %3 %s %T%e!< %? VPP700/56 >e $G 8x 3+ $7$^$9!#K\ 9F$G$O C-SSL I I/VP $N FCD’!"6q BNE*$JMx MQJ}K!!" %*%s%i%$ %s%^%K%e %"%k$N ;2>HJ}K! $K$D $$$F@bL@$7$^$9!# %;%s%?!<$G$OO"N) 1 <!J}Dx<0!"8GM-CMLdBj!"Mp?tH/@8$J$I$NHFMQE*$J5!G=$r;}$D F ortran %5%V%k!< %A%s%i%$%V%i%j$H$7$F SSL I I/VPP([6]), SSL I I/VP([3],[4],[5]) NUMP A C([7]) $r8x3+$7$F$$$^$9!# $3 $l $i $N F ortran %i %$ %V %i %j Cf $G SSL I I/VP $O C 8@ 8l $+ $i $b D> @\ 8F $S =P $9 $3 $H $, $G $- $^ $9 ([2]) !# $7 $+ $7 Mx MQ $N :] $K $O G[ Ns $N 3J G< J} K! $K Cm 0U $r J’ $o $J $1 $l $P $J $i $:!" >l 9g $K $h$C $F $O 9T Ns $r E> CV $7 $F %5%V%k!<%A%s$KEO$7$?$j$9$kI,MW$b$"$j$^$9!# C-SSL I I/VP $O F ortran $N SSL I I/VP $NCf$+$i;HMQIQEY$N9b$$$b$N$r<+A3$J%$%s%?!<%U%’%$%9 $G Mx MQ $G $- $k C 8@ 8l $N 4X ?t $N 7A $G Ds 6! $7 $F $$ $^ $9!# G[ Ns $N 3J G< =g =x $N JQ 99 $b IT MW $K $J $j $^ $7 $?!# %W %m%0 %i %_ %s %0 $H<B 9T 2D G= %U%!%$ %k $N :n @. <j=g $K >/!9 \ $/ $; " $, $" $k$b $N $N!" 47 $l$F $7 $^ $( $P ?tCM 7W ;; $N 6/ NO $J F; 6q $N 0l $D $K $J $k $3 $H $H ;W $$ $^ $9!# $J $* K\ 9F $G $O VPP700/56 $K $D $$ $F $N 4p AC E* $J CN <1 $r 2>Dj$7$F$$$^$9!# VPP700/56 $NMxMQJ}K!$N>\:Y$O [1] $r8fMw$/$@$5$$!# 1 C-SSL I I/VP $N35MW 1.1 FCD’ C-SSL I I/VP $O %9!< %Q!< %3%s %T%e!< %? VPP700/56 ( %[ %9 %H L> : kyu-vpp, IP %" %I %l %9 : 133.5.9.70) $NC1 0l PE >e $G F0:n $9 $k2J 3X 5;=Q 7W ;;MQ 4X ?t %i%$ %V %i%j $G $9!# C 8@ 8l $*$h $S C++ 8@8l $+ $iMx MQ $G$- $^ $9!# C-SSL I I/VP $O G\ @: EY <B ?t 7? ( double ) JQ ?t $r 07 $& 4X ?t 103 8D $H C1 @: EY <B ?t 7? ( float ) JQ ?t $r 07 $&4X ?t 3 8D$+ $i 9= @. $5$l $F $$ $^ $9 1 !# O"N) 1 <! J} Dx<0!& :G >. Fs >h 2r!&8G M- CM Ld Bj!&Be ?t J} Dx <0!& F ourier JQ49!& ?t CM @Q J,!& Jd 4V!& Mp ?t $J $I $N HF MQ E* $J 7W ;; <j B3 $- $r %Y %/ %H %k 7W ;; 5! 8~ $- $K %A%e!< %K %s %0 $7 $? 4X ?t $H$7$FDs6!$7$F$$$^$9 2 !#4X?t$N0lMw$O 4 >O$r8fMw$/$@$5$$!#$J$*!$J#AG?t$r07$& >l9g$K$O@lMQ$NJ#AG?t 7? \ dcomplex " $rDj5A$7$^$9!# C-SSL I I/VP $O F ortran $N %5 %V %k!< %A %s %i %$ %V %i %j $G $" $k SSL I I/VP $r Fb It $G 8F $S =P $7 $^ $9!# $= $N$?$a F ortran $H C $H$N7k9g 5,B’$K=>$C $?5-=R $,I,MW$K $J$j$^ $9!#6qBNE* $JMxMQ J}K!$O 2 >O$G@b L@$7$^ $9!# 4X ?t $H Mx MQ <T %W %m %0 %i %‘ $H $N %G!< %? <u EO $7 $O $9 $Y $F 0z ?t 7P M3 $G $9!# I8 =‘ E* $J CM $, @_ Dj $G $- $k 0z ?t $b $" $j$^$9!# $^$?!" =hM}Fb MF$r @0?t CM$H $7$F JV5Q$9 $k0z ?t ( I|5" CM ) $O %G%P%C %0!"<j K!$N M-8z@- $N8! >Z%G!< %? $K3hMQ$9$k$3$H$,$G$-$^$9 3 !# � 6e=#Bg3XBg7?7W;;5!%;%s%?!<!&8&5f3+H/It ; E-mail: watanabe@cc.kyushu-u.ac.jp 1 1998 G/ 12 7n8=:_!# 2 ;D G0 $J $, $i %=!< %9 %W %m %0 %i %‘ $O Hs 8x 3+ $G $9!# =>$C $F %V %i%C %/ %\%C %/ %9 $H $J $k $3 $H $r 62 $l $F ;H $& $N $r $? $a $i $& J} $b $* $i $l $k $H ;W $$ $^ $9!# $= $N >l 9g $O <+ A0 $N %W %m %0 %i %‘ $H $N @: EY!& B. EY $N Hf 3S $H $$ $& L\ E* $G Mx MQ $5 $l $F $O $$ $+ $, $G $7$g $& $+!# F1 $8 Ld Bj $r 0[ $J$k<jK!!&%W%m%0%i%‘$G<B9T!"Hf3S$9$k$3$H$O?tCM7W;;$N?.Mj@-$r9b$a$k$?$a$N>oF;$G$9!# 3 %3 %s %G%# %7%g %s %3!< %I $H $b 8F $S $^ $9!# 47 $l $J $$ $& $A $O LL E] $J %Q %i %a!< %? $N $h $& $J 5$ $, $9 $k $+ $b $7 $l $^ $; $s!# $7 $+ $7 FC 0[ @- $N6/$$!V$-$o$I$$!W7W;;$r9T$J$&;~$K$O=EMW$JLr3d$rC4$&$3$H$,$"$j$^$9!# 1

1.2 %^%K%e%"%k C-SSL I I/VP $N %^ %K%e %" %k [8]( F| K\ 8l ), [9]( 1Q 8l ) $O %; %s %?!< 4 3, $N ?^ =q <<!" 2 3, $N %W %m %0 %i %‘ Aj CL << $G 8+ $k $3 $H $, $G $- $^ $9!# $= $N B>!" %* %s %i %$ %s %^ %K%e %" %k $H $7 $F PDF %U%! %$ %k $r Ds 6! $7 $F $$ $^ $9!# %* %s%i%$%s%^%K%e%"%k$NFI$_J}$O 3 >O$G@bL@$7$^$9!# [8], [9] $*$h$S%*%s%i%$%s%^%K%e%"%k$K$O4X?t$KMQ$$$?<jK!$N>\$7$$2r@b$O:\$C$F$$$^$;$s!# SSL I I/VP $N<j0z=q$G$"$k [3], [4], [5] $r;2>H$7$F$/$@$5$$!# 2 C-SSL I I/VP $NMxMQJ}K! $3 $3 $G $O C-SSL I I/VP $r Mx MQ $9 $k :] $N 0l HL E* $J Cm 0U ;v 9‘!" K] Lu!& 7k 9g $K $h$C $F <B 9T 2D G= %U%! %$ %k $r :n@. $9 $k $^ $G $N <j =g $r @b L@ $7 $^ $9!# $J $*!" K] Lu!& 7k 9g $K $h $k <B 9T 2D G= %U%! %$ %k $N :n @.!" <B 9T $O $b $A $m $s %P%C%A =h M} $G $b 9T $J $& $3 $H $, $G $- $^ $9!# %P%C %A =h M} $r 9T $J $& >l 9g $N %7%’ %k %9 %/ %j %W %H $N =q $- J}!" %P%C %A %j%/%(%9%H$NEjF~J}K!!"=hM}%3%^%s%I$N%*%W%7%g%s$N>\:Y$O [1] $r8fMw$/$@$5$$!# 2.1 C %W%m%0%i%‘$+$i$NMxMQ 2.1.1 Cm0U;v9‘ !{I8=‘%X%C%@%U%!%$%k %=!< %9 %W %m %0 %i %‘ $N ;O $a $K I, $: C-SSL I I/VP $N I8 =‘ %X%C %@ %U%! %$ %k \ cssl.h " $r %$ %s %/ %k!< %I $7 $F $/$@$5$$!# #define "cssl.h" cssl.h $O /usr/lang/cssl2vp/include/ $N 2< $K $" $j!" Cf $r $N $> $/ $3 $H $, $G $- $^ $9!# cssl.h $G $O J#AG?t7? dcomplex !"4X?t!&0z?t$N7?$J$I$,@k8@ 4 $5$l$F$$$^$9!# !{%a%$%s4X?tL> %a %$ %s 4X ?t $N 4X ?t L> $O main $G $O $J $/ \ MAIN__ " $H $7 $^ $9!# Bg J8 ;z $N MAIN $N $" $H $K %" %s %@!< %9 %3 %" $, 2 K\$G$9 5 !# !{0z?t %G!<%? $N<u EO$7 $O 0z?t $G9T $$$^ $9!# 0lHL E*$J C 8@8l $N <uEO $7J} K! $HF1 $8$h $&$K!" F~ NO$N $_$N %9%+ %i!< JQ?t$OCMEO$7$G!"F~=PNO$^$?$O=PNO$r9T$J$&%9%+%i!<JQ?t$OJQ?t$X$N%]%$%s%?$rEO$7$^$9!# !{9TNs m 9T n Ns$N9TNs$O%W%m%0%i%‘Fb$G \ a[m][n] " $H@k8@$7!" i 9T j Ns$NMWAG a ij $O \ a[i-1][j-1] " $K3J G<$7$^$9!#9T Ns$NE: ;z$O 1 $+$i;O$^ $k$N$K C 8@8l $NG[Ns$O 0 $+$i ;O$^$k $3$H$KCm 0U$7$F $/$@$5$$!# 1 <! 85G[Ns$bF1MM$G$9!#%Y%/%H%k$NMWAG x i $OG[Ns$NMWAG x[i-1] $KBP1~$7$^$9!# $^ $? 9T Ns $r C-SSL I I/VP $N 4X ?t $K 0z ?t $H $7 $F EO $9 >l 9g $O G\ @: EY $N %] %$ %s %? $K 7? JQ 49 $7 $F EO $7 $^ $9!# :#$NNc$G$O \ (double*)a " $H=q$-$^$9!#$^$?!" a $NNs$N?t 6 $r0z?t$H$7$FEO$9I,MW$,$"$j$^$9!# 4 %W%m%H%?%$%W@k8@$H$h$P$l$^$9!# 5 $3$l$O F ortran $H C $N7k9g5,B’$K=>$&I,MW@-$+$i$-$F$$$^$9!# 6 F ortran $G$O!V@09g@#K!!W$H8F$S$^$9!# 2

!{MxMQ<T4X?t MxMQ<T4X?t$O C 8@8l$N0lHLE*$J4X?t$H$7$F:n@.$7$^$9!# C-SSLI I/VP $K$O4X?tL>$rEO$7$^$9!# !{J#AG?t J#AG?t$OI8=‘%X%C%@%U%!%$%k \ cssl.h " Cf$K dcomplex $H$$$&L>A0$G typedef struct f double re, im; g dcomplex; $H@k8@$5$l$F $$$^$9!# \ re " $,<BIt!" \ im " $,5uIt$KBP1~ $9$k9=B$BN$G $9!#0J2<$N%W %m%0%i%‘$OG\ @:EY J#AG?t za $N@k8@$HCM$N@_DjNc$G$9!# #define NMAX 1000 MAIN__() f .... dcomplex za[NMAX][NMAX] n = NMAX; for (i=0;i<n;i++) for (j=0;j<=i;j++) f za[i][j].re = i-n; za[j][i].re = n-i; za[i][j].im = 0; za[j][i].im = 0; g .... !{La$jCM $9$Y$F$N C-SSL I I/VP $N4X?t$O long 7?$NCM$rJV$7$^$9!# 0 : @5>o=*N; 1 : 7W;;$NESCf$G%(%i!<$,H/@8$7$?$+@5$7$$7W;;7k2L$,F@$i$l$J$+$C$? $3$H $r 0U L#$7 $^ $9!# $b $74X ?t $N La $jCM $, \ 1 " $N >l9g!" =h M} Fb MF$N La $j CM $H$7 $F ;X Dj $7$? JQ ?t $N CM$r D4 $Y $k$3$H$G$h$j>\:Y$J>pJs$rF@$k$3$H$,$G$-$^$9!# 3

2.1.2 %5%s%W%k%W%m%0%i%‘ [8] $+ $i <B 9T Ns$H <B %Y %/ %H%k $N @Q c_dmav $H <B 9T Ns $NO" N) 1 <! J}Dx <0 c_dvlax $r ;HMQ $7 $? %W %m%0 %i %‘ $r0zMQ$7$^$9!# #include <stdlib.h> #include <stdio.h> #include <math.h> #include "cssl.h" /* I8=‘%X%C%@%U%!%$%k$N%$%s%/%k!<%I */ #define NMAX 100 /* Dj?t$O #define $GDj5A$9$k$HJXMx */ MAIN__() /* BgJ8;z MAIN $N8e$K 2 K\$N%"%s%@!<%9%3%" */ f long ierr, icon; long n, i, j, k, isw, is; double epsz, eps; double a[NMAX][NMAX], b[NMAX], x[NMAX], vw[NMAX]; long ip[NMAX]; /* 9TNs A $H x $rDj5A */ n = NMAX; for (i=0; i<n; i++) f for (j=i; j<n; j++) f a[i][j] = n-j; a[j][i] = n-j; g g for (i=0;i<n;i++) f x[i] = i+1; g /* c_dmav $K$h$C$F b = A x $r7W;; ; x $O4]$a8m:9$rL5;k$9$l$P??$N2r$K$J$k */ /* 7?$NJQ49 (double*)a $KCm0U */ k = NMAX; ierr = c_dmav((double*)a, k, n, n, x, b, &icon); /* c_dvlax $K$h$C$FO"N) 1 <!J}Dx<0$r2r$/ */ /* 7?$NJQ49 (double*)a $KCm0U ; =PNO$N$"$k%9%+%i!<JQ?t is, icon $O%]%$%s%?$GEO$9 */ epsz = 1e-12; isw = 1; ierr = c_dvlax((double*)a, k, n, b, epsz, isw, &is, vw, ip, &icon); /* La$jCM$, 0 $G$J$+$C$?>l9g$NBP1~ */ if (icon != 0) f printf("ERROR: c_dvlax failed with icon = %d n n", icon); exit(1); g /* @:EY$N3NG’ */ eps = 1e-6; for (i=0;i<n;i++) f if (fabs((x[i]-b[i])/b[i]) > eps) f printf("WARNING: result inaccurate n n"); exit(1); g g printf("Result OK n n"); return(0); g 4

2.1.3 <B9T2DG=%U%!%$%k$N:n$jJ} !{K]Lu K]Lu$O vcc(/usr/lang/bin/vcc) %3%^%s%I$G9T$J$$$^$9!#$=$N:] -c %*%W%7%g%s$r;XDj$7$F%*%V%8%’ %/%H%U%!%$%k$N$_:n@.$7$^$9!#$^$? -I %*%W%7%g%s$K$h$C$F C-SSL I I/VP $NI8=‘%X%C%@!<%U%!%$%k$N$" $k%G%#%l%/%H%j /usr/lang/cssl2vp/include $r;XDj$7$^$9!#Nc$G$O%W%m%0%i%‘L>$r \ sample.c " $H$7 $F$$$^$9!#$J$*!V � � � � � !W$O%j%?!<%s%-!<$r2!$72<$2$k$3$H$r0UL#$7$^$9!# kyu-vpp% vcc -c -I/usr/lang/cssl2vp/include sample.c � � � � � � K]Lu K]Lu$,@5>o$K=*N;$9$l$P%*%V%8%’%/%H%U%!%$%k sample.o $,:n@.$5$l$^$9!# !{7k9g <! $K %* %V %8%’ %/ %H %U%! %$ %k $r C-SSL I I/VP %i %$ %V %i %j $H 7k 9g $7!" <B 9T 2D G= %U%! %$ %k $r :n @. $7 $^ $9!# :n@.$K$O frt(/usr/lang/bin/frt) %3%^%s%I$rMQ$$$^$9!#$^$?%*%W%7%g%s$H$7$F \ -lcssl2vp -lssl2vp -lcvp " $r;XDj$7$^$9 7 !#%*%W%7%g%s$N=gHV$OF~$l49$($J$$$G$/$@$5$$!# kyu-vpp% frt sample.o -lcssl2vp -lssl2vp -lcvp � � � � � � <B9T2DG=%U%!%$%k$N:n@. 7k9g=hM}$,L5;v$K =*$k$H!"<B9T2DG= %U%!%$%k a.out $,:n@.$5$l $^$9!#%U%!%$%kL>$rG$ 0U$NL>A0$KJQ99 $9$k$K$O -o %*%W%7%g%s$KB3$1$F%U%!%$%kL>$rF~NO$7$^$9!#0J2<$O<B9T2DG=%U%!%$%kL>$r \ example.ex " $KJQ99$9$kNc$G$9!# kyu-vpp% frt -o example.ex sample.o -lcssl2vp -lssl2vp -lcvp � � � � � 2.1.4 C1@:EY7?$rMxMQ$9$k$K$O C1@:EY7?4X?t$d C-SSL I I/VP $,%5%]!<%H$7$F$$$J$$ SSL I I/VP $N<jB3$-$rMxMQ$9$k>l9g$O!"D>@\ C %W%m%0%i%‘ $+$i F ortran %5%V%k!< %A%s$G$" $k SSL I I/VP $r8F$S=P $7$^$9!#Mx MQJ}K!$O [2] $r8f Mw$/$@$5 $$!#5-;vCf$N7W;;5! \VP2600/10" $r \VPP700/56" $HFI$_49$($k$3$H$G$=$N$^$^MxMQ$G$-$^$9!# 2.2 C++ %W%m%0%i%‘$+$i$NMxMQ C++ %W%m%0%i%‘$+$i C-SSL I I/VP $rMxMQ$9$k>l9g$K$O!"0J2<$NE@$KCm0U$7$F$/$@$5$$!# 2.2.1 %j%s%1!<%8;XDj C++ %W%m%0%i%‘$G$O8F$S=P$94X?t$r extern "C" $G@k8@$9$kI,MW$,$"$j$^$9!#0z?t$NJB$S$OI8=‘%X%C %@!< %U%! %$ %k /usr/lang/cssl2vp/include/cssl.h $r 8+ $J $, $i :n @. $7 $F $/ $@ $5 $$!# cssl.h $O %$ %s %/ %k!<%I$7$^$;$s!%0J2<$O4X?t c_dvlax $r@k8@$9$kNc$G$9!# extern "C" f long c_dvlax ( double a[], long k, long n, double b[], double epsz, long isw, long *is, double vw[], long ip[], long *icon); g 7 =g HV $K C-SSL I I/VP %i %$ %V %i %j ( libcssl2vp.a ) !$ SSL I I/VP %i %$ %V %i %j ( libssl2vp.a ) !$ C/VP %i %$ %V %i %j ( libcvp.a ) $r8F$S=P$7$F$$$^$9!# 5

2.2.2 <B9T2DG=%U%!%$%k$N:n$jJ} K]Lu$O CC(/usr/lang/bin/CC) %3%^%s%I$G9T$J$$$^$9!#7k9g$O C 8@8l$HF1MM frt %3%^%s%I$G$9!#7k 9g%*%W %7%g%s $H$7 $F C++ %i %$%V%i %j$r 8F$S =P$9 %*%W %7%g%s -lC $r DI2C $7$^$9!# $5$i $K<B 9T2D G=%W %m%0 %i%‘$KBP$7$F postld(/usr/lang/bin/postld) %3%^%s%I$r<B9T$7$^$9!# kyu-vpp% CC -c sample.c � � � � � � K]Lu kyu-vpp% frt sample.o -lcssl2vp -lssl2vp -lcvp -lC � � � � � � <B9T2DG=%U%!%$%k$N:n@. kyu-vpp% postld a.out � � � � � 2.2.3 C++ $+$i;HMQ$G$-$J$$4X?t C-SSL I I/VP $G $O J# AG ?t 7? $r C 8@ 8l $N 9= B$BN $r MQ $$ $F <B 8= $7 $F $$ $^ $9!# $7 $+ $7 C++ 8@ 8l $H C 8@ 8l $N7k 9g $G $O 4X ?t $N 0z ?t $H $7 $F 9= B$ BN $r ;H MQ $9 $k $3 $H $, $G $- $^ $; $s!# =>$C $F 8= :_ $N $H $3 $m J# AG ?t 7? $r ;H MQ $9$k4X?t$O C++ %W%m%0%i%‘$+$i8F$S=P$9$3$H$,$G$-$^$;$s!# 3 %*%s%i%$%s%^%K%e%"%k 3.1 PDF %U%!%$%k C-SSL I I/VP $N%*%s%i%$%s%^%K%e%"%k$O Adob e System <R$N PDF(P ortable Do cumen t F ormat) 7A <0$G$9 8 !# kyu-vpp $N<!$N>l=j$K$"$j$^$9!# F|K\8lHG (1,192,355 %P%$%H ): /usr/lang/cssl2vp/pdf/japan/cssl2jman.pdf 1Q8lHG (1,114,011 %P%$%H ): /usr/lang/cssl2vp/pdf/C/cssl2eman.pdf PDF %U%! %$ %k $O Adob e System <R $+ $i L5 NA $G Ds 6! $5 $l $F $$ $k %D!< %k \Acrobat Reader" $r MQ $$ $F FI $‘ $3$H$,$G$-$^$9!#%P!<%8%g%s$OF|K\8l$N>l9g 3.0J 0J9_!"1Q8l$N>l9g 3.0 0J9_$,I,MW$G$9!# C-SSL I I/VP %*%s%i%$%s%^%K%e%"%k ( F|K\8lHG ) 8 Fb MF $K ?t <0 $, B? $/ 4^ $^ $l $k $? $a!" HTML $G $O Ds 6! $G $- $J $+$C $? $= $& $G $9!# $* $= $i $/ T E X $G :n @. $7 $? $b $N $r P ostScript 7A<0$KJQ49$7!" ps2pdf $G PDF $KD>$7$?$"$H$G=$@5$r2C$($?$b$N$H;W$o$l$^$9!# 6

C-SSL I I/VP %*%s%i%$%s%^%K%e%"%k ( 1Q8lHG ) 3.2 Acrobat Reader $K$h$k8!:w kyu-vpp $G8x3+$7$F$$$k C-SSL I I/VP $N PDF %U%!%$%k$O%;%s%?!<MxMQ<T$J$iC/$G$b<j85$N%3%s%T%e!< %?$K E> Aw $7 $F FI $‘ $3 $H $, $G $- $^ $9!# E> Aw $O ftp %3 %^ %s %I $J $I $r MQ $$ $F %P%$%J%j!<%b!<%I $G 9T $J$C $F $/ $@$5$$!# E>Aw$7$?%3%s%T%e!<%?$K Acrobat Reader $,%$%s%9%H!<%k$5$l$F$J$$>l9g$O http://www.adobe.co.jp/ $+$i %@%& %s %m!< %I$7 $^ $9 9 !# Acrobat Reader $N Mx MQJ} K! $O Help %a %K%e!< $r;2 >H $7$F $/ $@ $5$$!# $3 $3$G $O C-SSL I I/VP $K4XO"$7$?Cm0U;v9‘$r$"$2$^$9!# � %* %s %i %$ %s %^ %K%e %" %k $N :G =i $N 0l Mw I= $N 4X ?t L> $r %/ %j%C %/ $9 $k $H $= $N 4X ?t $N %Z!< %8 $K 0\ $k $3 $H $, $G$-$^$9!# � %F %- %9 %H A* Br %D!< %k $r ;H $& $3 $H $G!" %* %s %i %$ %s %^ %K%e %" %k $N %5 %s %W %k %W %m %0 %i %‘ $r %3 %T!< $7 $F B> $N%D!<%k$KE=$j$D$1$k ( %Z!<%9%H ) $3$H$,$G$-$^$9!# %F%-%9%H$NA*Br!%HO0O$r;XDj$7$?8e!$1&%\%?%s$r%/%j%C%/$7$F cop y $rA*Br!% 9 Windo ws 95, Macin tosh $X$N%$%s%9%H!<%k$O<B$K4JC1$G$9!# 7

� Acrobat Reader $N8!:w5!G=$rMQ$$$?%-!<%o!<%I8!:w$r9T$J$&$3$H$,$G$-$^$9!# � %*%s%i%$%s%^%K%e%"%k$r0u:~$9$k$3$H$O$G$-$^$;$s!#JLES%^%K%e%"%k$r9XF~$7$F$/$@$5$$!# 3.3 WWW %V%i%&%6$K$h$k8!:w %;%s%?!<$N%[!<%‘%Z!<%8 http://www.cc.kyushu-u.ac.jp/ $N%*%s%i%$%s%^%K%e%"%k$N9‘L\$+$i C- SSL I I/VP $N PDF %U%! %$%k $X $N%j %s%/ $,D%$C $F$" $j $^$9!# Acrobat Reader $,%$ %s%9 %H!< %k:Q $_$N %3 %s %T%e!< %? $G $" $l $P WWW %V %i %& %6 MQ $N %W %i %0 %$ %s 5! G= $r MQ $$ $F %* %s %i %$ %s %^ %K%e %" %k $r FI $‘ $3 $H $, $G$-$^$9!# $? $@ $7 Acrobat Reader $G Mx MQ $G $- $k 8! :w 5! G= $d %F %- %9 %H A* Br 5! G= $O ;H $( $^ $; $s!# %W %j %s %?!< $X $N =P NO $b $G $- $^ $; $s!# $^ $?!" %; %s %?!< %[!< %‘ %Z!< %8 $N %* %s %i %$ %s %^ %K%e %" %k $N Mx MQ $O %; %s %?!< 2] Bj $r $* ;} $A $NJ}$K8B$j$^$9!# 4 4X?t0lMw C-SSL I I/VP $G Mx MQ $G $- $k 4X ?t $N 0l Mw $G $9!# \( C1 @: EY )" $N 5- =R $, $J $$ $b $N $O $9 $Y $F G\ @: EY <B ?t $^ $? $OG\@:EYJ#AG?t$r07$&4X?t$G$9!# !|9TNs3JG<%b!<%I$NJQ49 c_dcgsm 9TNs3JG<%b!<%I$NJQ49 ( 0lHL%b!<%I"*BP>N9TNs ) c_dcsgm 9TNs3JG<%b!<%I$NJQ49 ( BP>N9TNs"*0lHL%b!<%I ) !|9TNsA‘:n c_daggm 9TNs$NOB ( <B9TNs ) c_dsggm 9TNs$N:9 ( <B9TNs ) c_dvmggm 9TNs$N@Q ( <B9TNs ) c_dmav <B9TNs$H<B%Y%/%H%k$N@Q c_dmcv J#AG9TNs$HJ#AG%Y%/%H%k$N@Q c_dvmvsd %9%Q!<%9<B9TNs$H<B%Y%/%H%k$N@Q ( BP3Q7A<03JG<K! ) c_dvmvse %9%Q!<%9<B9TNs$H<B%Y%/%H%k$N@Q (ELLP A CK 7A<03JG<K! ) !|9TNs$N;03QJ,2r c_dvalu <B9TNs$N LU J,2r ( %V%m%C%-%s%0 LU J,2rK! ) c_dclu J#AG9TNs$N LU J,2r (Crout K! ) !|O"N) 1 <!J}Dx<0 c_dvlax <B9TNs$NO"N) 1 <!J}Dx<0 ( %V%m%C%-%s%0 LU J,2rK! ) c_dlcx J#AG9TNs$NO"N) 1 <!J}Dx<0 (Crout K! ) c_dvlsx @5CMBP>N9TNs$NO"N) 1 <!J}Dx<0 ( JQ7A Cholesky K! ) c_dvlbx <B%P%s%I9TNs$NO"N) 1 <!J}Dx<0 (Gauss $N>C5nK! ) c_dvlsbx @5CMBP>N%P%s%I9TNs$NO"N) 1 <!J}Dx<0 ( JQ7A Cholesky J,2r ) c_dlstx @5CMBP>N 3 9‘9TNs$NO"N) 1 <!J}Dx<0 ( JQ7A Cholesky K! ) c_dltx <B 3 9‘9TNs$NO"N) 1 <!J}Dx<0 (Gauss >C5nK! ) c_dvcgd @5CMBP>N%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 ( A0=hM}IU$- CG K!!$BP3Q7A<03JG<K! ) c_dvcge @5CMBP>N%9%Q!<%99TNs$NO"N) 1 <!J}Dx<0 ( A0=hM}IU$- CG K!!$ ELLP A CK 7A<03JG<K! ) c_dvcrd HsBP>N$^$?$OITDjCM%9%Q!<%9<B9TNs$NO"N) 1 <!J}Dx<0 (MGCR K!!$BP3Q7A<03JG<K! ) c_dvcre HsBP>N$^$?$OITDjCM%9%Q!<%9<B9TNs$NO"N) 1 <!J}Dx<0 (MGCR K!!$ ELLP A CK 7A<03JG<K! ) 8

!|5U9TNs c_dvluiv LU J,2r$5$l$?<B9TNs$N5U9TNs c_dcluiv LU J,2r$5$l$?J#AG9TNs$N5U9TNs !|:G>.Fs>h2r c_dlaxl <B9TNs$N:G>.Fs>h2r (Householder JQ49 ) c_dlaxlm <B9TNs$N:G>.Fs>h:G>.%N%k%‘2r ( FC0[CMJ,2rK! ) c_dginv <B9TNs$N0lHL5U9TNs ( FC0[CMJ,2rK! ) c_dasvd1 <B9TNs$NFC0[CMJ,2r (Householder K! , QR K! ) !|8GM-CM!$8GM-%Y%/%H%k c_deig1 <B9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k (2 CJ QR K! ) c_dceig2 J#AG9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k ( QR K! ) c_dseig1 <BBP>N9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k ( QL K! ) c_dseig2 <BBP>N9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k ( JBNs Bisection K! , 5UH?I|K! ) c_dheig2 Hermite 9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k (Householder K! , Bisection K! , 5UH?I|K! ) c_dbseg <BBP>N%P%s%I9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k (Lutishauser-Sc h w arz K!!$ Bisection K!!$5UH?I|K! ) c_dteig2 <BBP>N 3 =EBP3Q9TNs$N8GM-CM5Z$S8GM-%Y%/%H%k (Bisection K! , 5UH?I|K! ) c_dvgsg2 <BBP>N9TNs$N0lHL8GM-CM!&8GM-%Y%/%H%k ( JBNs Bisection K!!$5UH?I|K! ) !|Hs@~7A7W;; c_drqdr <B78?t 2 <!J}Dx<0 c_dcqdr J#AG78?t 2 <!J}Dx<0 c_dlowp <B78?tDc<!Be?tJ}Dx<0 (5 <!0J2< ) c_drjetr <B78?t9b<!Be?tJ}Dx<0 (Jenkins-T raub $NJ}K! ) c_dcjart J#AG78?t9b<!Be?tJ}Dx<0 (Jarratt K! ) c_dtsd1 <BD61[J}Dx<0 f ( x ) = 0 (Bren t K! ) c_dtsdm <BD61[J}Dx<0 f ( x ) = 0(Muller K! ) c_dctsdm J#AGD61[J}Dx<0 f ( z ) = 0(Muller K! ) c_dnolbr O"N)Hs@~7AJ}Dx<0 (Bren t K! ) !|Jd4V c_daklag Aitk en-Lagrange Jd4V c_dbif3 B-spline Jd4V<0 (I I I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, c_dbifd3 B-spline2 <!85Jd4V<0 (I I I-I I I) $K$h$kJd4V , ?tCMHyJ, , ?tCM@QJ, c_dakmid 2 <!85=‘ Hermite Jd4V<0$K$h$kJd4V c_dakmin =‘ Hermite Jd4V<0 c_dbic3 B-spline Jd4V<0 (I I I) c_dbicd3 B-spline2 <!85Jd4V<0 (I I I-I I I) !|6KCMLdBj c_dlminf 1 JQ?t4X?t$N6K>.2= ( Hy78?tITMW , 2 <!Jd4VK! ) c_dminf1 B?JQ?t4X?t$N6K>.2= ( Hy78?tITMW , 2~D{=‘ Newton K! ) c_dnolf1 4X?tFs>hOB$N6K>.2= ( Hy78?tITMW , 2~D{ Marquardt K! ) c_dlprs1 @~7A7W2hLdBj ( 2~D{ simplex K! ) c_dnlpg1 Hs@~7A7W2hLdBj ( Hy78?tMW , P o w ell K! ) !|J?3j2= c_dsmle1 :G>.Fs>h6a;wB?9‘<0$K$h$kJ?3j2= ( Ey4V3VN%;6E@ ) c_dbsf1 B-spline J?3j2=<0$K$h$kJ?3j2= , ?tCMHyJ, , ?tCM@QJ, c_dbsc1 B-spline J?3j2=<0 ( 8GDj@aE@ ) 9

!|JQ49 c_dvmcft 1 <!85!$B?=E!$B?<!85N%;6J#AG F ourier JQ49 ( :.9g4pDl ) c_dvcft1 N%;67?J#AG F ourier JQ49 (2 4pDl FFT) c_dvrft1 N%;67?<B F ourier JQ49 (2 4pDl FFT) c_dvcos1 N%;67? cosine JQ49 (2 4pDl FFT) c_dvsin1 N%;67? sine JQ49 (2 4pDl FFT) !|6a;w c_dlesq1 :G>.Fs>h6a;wB?9‘<0 !|5?;wMp?t c_dvrau4 0lMMMp?t [0 ; 1) $N@8@. c_dvran3 @55,Mp?t$N@8@. c_rane2 ;X?tMp?t$N@8@. ( C1@:EY ) c_ranp2 P oisson Mp?t$N@8@. ( C1@:EY ) c_ranb2 Fs9‘Mp?t$N@8@. ( C1@:EY ) !|FC<l4X?t c_dceli1 Bh 1 <o40A4BJ1_@QJ, K ( x ) c_dceli2 Bh 2 <o40A4BJ1_@QJ, E ( x ) c_dsini @589@QJ, S i ( x ) c_digam1 Bh 1 <oIT40A4 Gamma 4X?t ( � ; x ) c_digam2 Bh 2 <oIT40A4 Gamma 4X?t �( �; x ) c_dbj0 Bh 1 <o 0 <! Bessel 4X?t J 0 ( x ) c_dbj1 Bh 1 <o 1 <! Bessel 4X?t J 1 ( x ) c_dby0 Bh 2 <o 0 <! Bessel 4X?t Y 0 ( x ) c_dby1 Bh 2 <o 1 <! Bessel 4X?t Y 1 ( x ) c_dbi0 Bh 1 <o 0 <!JQ7A Bessel 4X?t I 0 ( x ) c_dbi1 Bh 1 <o 1 <!JQ7A Bessel 4X?t I 1 ( x ) c_dbk0 Bh 2 <o 0 <!JQ7A Bessel 4X?t K 0 ( x ) c_dbk1 Bh 2 <o 1 <!JQ7A Bessel 4X?t K 1 ( x ) c_dbjn Bh 1 <o@0?t<! Bessel 4X?t J n ( x ) c_dbyn Bh 2 <o@0?t<! Bessel 4X?t Y n ( x ) c_dbin Bh 1 <o@0?t<!JQ7A Bessel 4X?t I n ( x ) c_dbkn Bh 2 <o@0?t<!JQ7A Bessel 4X?t K n ( x ) c_dcbin J#AGJQ?tBh 1 <o@0?t<!JQ7A Bessel 4X?t I n ( z ) c_dcbkn J#AGJQ?tBh 2 <o@0?t<!JQ7A Bessel 4X?t K n ( z ) c_dcbjn J#AGJQ?tBh 1 <o@0?t<! Bessel 4X?t J n ( z ) c_dcbyn J#AGJQ?tBh 2 <o@0?t<! Bessel 4X?t Y n ( z ) c_dbjr Bh 1 <o<B?t<! Bessel 4X?t J � ( x ) c_dbyr Bh 2 <o<B?t<! Bessel 4X?t Y � ( x ) c_dbir Bh 1 <o<B?t<!JQ7A Bessel 4X?t I � ( x ) c_dbkr Bh 2 <o<B?t<!JQ7A Bessel 4X?t K � ( x ) c_dcbjr J#AGJQ?tBh 1 <o<B?t<! Bessel 4X?t J � ( z ) !|HyJ,J}Dx<0 c_dodge sti� O"N) 1 3,>oHyJ,J}Dx<0 (Gear K! ) c_dodam O"N) 1 3,>oHyJ,J}Dx<0 (Adams K! ) 10

!|?tCM@QJ, c_dsimp1 1 <!85M-8B6h4V@QJ, ( Ey4V3VN%;6E@F~NO , Simpson B’ ) c_dtrap 1 <!85M-8B6h4V@QJ, ( ITEy4V3VN%;6E@F~NO , Bf7AB’ ) c_daqn9 1 <!85M-8B6h4V@QJ, ( 4X?tF~NO , E,1~7? Newton-Cotes9 E@B’ ) c_daqe 1 <!85M-8B6h4V@QJ, ( 4X?tF~NO , Fs=E;X?t4X?t7?@QJ,8x<0 ) c_daqeh 1 <!85H>L58B6h4V@QJ, ( 4X?tF~NO , Fs=E;X?t4X?t7?@QJ,8x<0 ) c_daqei 1 <!85A4L58B6h4V@QJ, ( 4X?tF~NO , Fs=E;X?t4X?t7?@QJ,8x<0 ) c_daqmc8 B?<!85M-8BNN0h@QJ, ( 4X?tF~NO , Clensha w-Curtis 7?@QJ,K! ) ;29MJ88% [1] VPP700/56 MxMQ$N<j0z ( Bh 2 HG ), 6e=#Bg3XBg7?7W;;5!%;%s%?!< , 1998. [2] EO It A1 N4!$;3 85 5, Lw : C %W%m %0 %i%‘ $+$i SSL I I $rMx MQ$9 $k $K$O , 6e =# Bg3X Bg7? 7W ;;5! %;%s %?!< 9- Js , V ol.29, No.3, pp.234{242 (1996). [3] IY;NDL SSL I I ;HMQ<j0z=q ( 2J3XMQ%5%V%k!<%A%s%i%$%V%i%j ), 99SP-4020, IY;NDL3t<02q<R , 1987. [4] FIJITSU SSL I I 3HD%5!G=;HMQ<j0z=q ( 2J3XMQ%5%V%k!<%A%s%i%$%V%i%j ), 99SP-4070, IY;NDL3t<02q <R , 1991 !% [5] FUJITSU SSL I I 3H D% 5! G= ;H MQ <j 0z =q I I( 2J 3X MQ %5 %V %k!< %A %s %i %$ %V %i %j ), J2X0-1360, IY ;N DL 3t <02q<R , 1997 !% [6] FUJITSU SSL I I/VPP ;H MQ <j 0z=q ( 2J 3X MQ%5 %V %k!< %A%s %i %$ %V%i %j )V12 MQ , J2X0-1370, IY ;N DL 3t<02q<R , 1997 !% [7] NUMP A C MxMQ<j0z=q , IY;NDL3t<02q<R , 1994 !% ( http://cronos.fuis.fukui-u.ac.jp/numpac/ $+$i8!:w2DG= ) [8] FUJITSU C-SSL I I ;HMQ<j0z=q ( 2J3XMQ4X?t%i%$%V%i%j ), J2X0-3330-01, IY;NDL3t<02q<R , 1997. [9] F ujitsu C-SSL I I User’s Guide, J2X0-3330-01EN, IY;NDL3t<02q<R , 1997. 11